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15~20cm
15~20 cm
70% 0.045 cm
[15] [16] [17]
2015 33 =3 23
3d
15~20 cm 2015 2 15
4 1
1.5m 0.5m I m
50 cm 3 18 m x
1.5m=27m’ 60 m 8 m
1
Im
1.1 1.3
& c > (3 24
“ i ) 5 5 ) 5 8 )
(6 10 )
442.0 g/kg 33.6 g/kg 35 g/kg 35 45 60 75
6.7 g/kg 305 g/kg 32 g/kg
10% cfu/g 3
304.8 g/kg 28.2 g/kg 22.7 g/kg
4.8 g/kg 287 g/kg 9 ml
8 5 min
1.2
2015 DNA Biolog-ECO
4 80% (6 10 6 27 )
0~ 20 cm
19.81 g/kg 0.66 g/kg 172.54 mg/kg ( 1.5 kg )
13.4 mg/kg 108.28 mg/kg
122.4 mg/kg 131.7 mg/kg 10
3 (CK)
(15-15-15) 105 'C 30 min 80 C
(OF)
375 kg/hm? ( 1 kg )
100 g 1.3.1 DNA PCR
(BOF) (1 mm)
100 g -70 C DNA DNA
N 150 kg/hm*  P,05 80 kg/hm? FastDNA® Spin soil kit (MP Biomedicals, Solon,
K,O 200 kg/hm’ OH)
16s rDNA EUB338f (5% -GCTGCCTC
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CCGTAGGAGT-3') 907r (5-CCGTCAA (OF)3 3.5%
TTCMTTTRAGTT-3") 18srDNA 0.5% 18.3% BOF
EUK309f (5'-CCGGAGAGGGAGCCTG-3") 85.7% OF CK
EUKS516r (5'-ACCAGACTTGCCCTCC-3") 35 60
ITS Fon-1(CGATTAGCG OF BOF
AAGACATTCACAAGACT) Fon-2(AC 1.3%
GGTCAAGAAGATGCAGGGTAAAGGT) 75 CK (
PCR 1x SYBR® Premix Ex TaqTM  85.6%) BOF ( 29.6%) OF BOF
(2x)(Takara ) 10 pl 54.1%  65.8%
0.5ul DNA 2 ul ddH,O 7 pl
95 2min 94 30s 60
34s 40 3
DNA PCR
ABI 7500 Real-time PCR system
1.3.2 oo e
(18] g0k T OR
133 -
Biolog-ECO 10g :: sor
90 ml 0.85% NaCl = a0
30 min 107
(125 pl) 201
25C 12h 590 0 !
nm  BIOLOG 7d Shannon R o »
(H') H =X%(P; - .
‘ 1 FRLEAERHERNEARE
InP;) P; ! Fig.l Incidences of Fusarium wilt disease under different
P,=(CR)/IZ(C/R) C; R treatments
i 2 Simpson (D) 22
D=1-%(P) McIntosh ( 60 )
© 1 BOF
U={2(C-R)>*™ CK
1.3.4 17.7% 17.2% 55.1% 35.1%
10 OF
CK 53.0%
pH B% CK 3.9% 1.4% 5.5%
pH [20]
14 1 TRAEXTELE K0
IBM StatisticsSPSS13. 0 Table 1  Effects of different treatments on watermelon growth
parameters
(cm) g ) g )
2 CK 18.1+03b 170.6+84b 0.66=0.1c 23.6+3.8b
BOF 220+25a 2062+58a147+0.09a 364=44a
2.1 OF 188+0.1b 173.1+43b1.01£0.10b 249+38b
1 35 3 +
(CK) (BOF) (P 0.05)
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2 15.9% 13.4%
CK BOF 24.5% 33.4% 34.1%
x2 ARELEMAER~EESMmEAFM
Table 2  Effects of different treatments on watermelon yields and qualities
(kg) kg/ ) kg/ ) (g/kg) (pH)
CK 1.17£0.11 ¢ 63.72+6.7b 6297+7.1b 89.8+6.7b 5.56+0.05b 1.61£0.01b
BOF 1.55+0.08 a 9641 +49a 95.66+4.5a 106.8 0.8 a 575+0.19a 1.86 +£0.05 a
OF 1.32+0.03b 66.83£0.49b 66.21£0.3b 96.7+22b 576 +£0.11a 1.68 £0.01 b
2.3 2
CK 3
25 CK
9.82x107 /g OF
3.75x10° /g BOF CK
BOF
3 25 CK 94.6%
CK  22.9% ~70.2% 75 2 CK
CK ( 3) CK BOF
3 OF
1 CK ¢ 3)
x3 AREMHAZAETIRTEREYE NE
Table 3 Copy populations of soil microbes at different sampling time under different treatments
(><10" /g) (><10° /g) (=<10° /g) /
1d CK 22.6+0.35a 982+33a 60.6+1.4a 0.062 + 0.002 ¢
BOF 1.1+£0.13b 031+02c¢ 0.02+0.00c 0.008 £ 0.006 d
OF 28+£0.75b 044+03¢ 0.03+£0.01c 0.007 £0.002 d
25d CK 169+0.42a 62.8+ 7.8 ab 483+54a 0.077 £0.001 ¢
BOF 23.8+022a 484+1.50b 26+£050 0.005 +0.001 d
OF 229+ 13a 18.7+43b 40.6t35a 0.22+0.03 a
75d CK 22.4+0.14 a 63.6+9.5ab 949+45a 0.15+0.02b
BOF 229+0.26a 347+13b 345+23a 0.099 £ 0.003 ¢
OF 243+2.7a 555+39ab 64.7+745a 0.12+0.01 b
24 1 CK
1 25 BOF
(FDA) CK 82% 1 2.9
25 BOF FDA CK OF
23.9 pg/(gh) CK OF 40
40 OF FDA CK
CK 2.5
1 (BOF  OF) Biolog ECO 31
CK 40.1% OD
1 2
25 BOF CK
OF CK 27.8% 3 (BOF
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= 400} >
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Ml Nl
0 25 40 75
BEZRLARS ] (d)
(FEB BT AN NG - BER R AN R AR BE[A) 22 57 4E P<<0.05 /KF 2 3%)
2 TIRBFEMEMEVALERN LIREE T
Fig.2 Effects of soil fumigation with bio-organic fertilizer on soil enzyme activities
bk OF) 1 (CK)
2
[m]
o BOF OF
25 BOF OF 1
$ o
° s o CK  PCl PC2 BOF OF
§ CK
1
o N :
Simpson
= s CK
I
-1.0 PC1 53.4% 20
- CK-1d;o CK-25d A BOF-1d 25 Shannon
BOF-25¢ m  OF-1d C1  OF-25d) Simpson
3 FEAEME YRR FEKS 5 TR BOF 3 OF
E3% CK
Fig. 3 Ordination plot extracted by PCA of carbon resource
utilization under different treatments (4
x4 WMEBRLEBERAENEZGETIRMEYRE S HHERTL
Table 4 Changes of diversity indexes of soil microbial communitiesin different time after being influenced by dazomet fumigation
1d 25d
Shannon Shannon Simpson Shannon Shannon Simpson
CK 290+0.17 a 0.84£0.04 a 0.91 £0.03 a 2.63+£0.06 ¢ 0.77+0.01 ¢ 091+0.01b
BOF 2.51£0.15b 0.73£0.04 b 0.84+0.03b 3.16£0.00 a 0.92+0.00 a 0.96+0.01 a
OF 247+0.14b 0.72+0.04 b 0.83+0.01b 2.94+0.08b 0.85+£0.02b 0.94+0.01b
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Prevention and Control of Watermelon Fusarium Wilt by Dazomet
Fumigation Combined with Bio-organic Fertilizer

CAO Yun', SONG Xiuchao', GUO Dejie', WANG Qiujun', MA Yan'", SHEN Qirong®
(1 Institute of Agricultural Resources and Environment, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China;
2 College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Fusarium wilt disease, caused by formae speciales of the fungus Fusarium oxysporum f. sp. niveum (FON) is a
serious problem for the watermelon production around the world. Among the managements for controlling Fusarium wilt disease,
pre-planted fumigation of soil is one of the most effective and stable means for the disease inhibition. In this study, the possibility
of applying the fumigation agent, dazomet, to watermelon planting field with a novel bio-organic fertilizer (BOF) was
investigated as a strategy for controlling Fusarium wilt of watermelon and improving the bio-chemical properties of a
continuously cropping soil. Three treatments including control (CK), dazomet fumigation plus organic fertilizer (OF) and dazomet
fumigation plus the bio-organic fertilizer (BOF) were set in the field experiment. Compared with CK, BOF and OF treatments
significantly reduced Fusarium wilt disease incidence by 65.8% and 54.1%, respectively. BOF treatment increased watermelon
yield, sugar content and sugar/acid by 33.4%, 15.9% and 13.4%, respectively. Soil fumigation with dazomet for 20 days
significantly decreased the numbers of soil microbial organisms compared with pre-fumigation and non-fumigated control (CK).
Through the estimation by realtime PCR method, the copy number of FON was decreased by 3 log units, the activities of urease,
invertase, fluorescein diacetate esterase were significantly reduced by dazomet fumigation. Principal analysis of the Biolog
AWCD showed that fumigation altered the microbial community. The Shannon diversity index and evenness index were
significantly reduced when compared with CK. The amendment of organic fertilizer or the bio-organic fertilizer after dazomet
fumigation restored the numberof microbial organism, the activity of soil enzymes and microbial functional diversity, and both
the recovery speed and strength of soil microbial population and enzyme activities were maximal, the FON population and
FON/fungi ratio were least, Shannon index was highest under BOF treatment during the whole growing season. These results
suggest dazomet fumigation could significantly reduce the number of FON and could recover soil microbial flora faster and
enhance enzyme activities if combined with bio-organic fertilizer. Thus, it could prevent watermelon plants from being re-infected
by FON, reduce Fusarium wilt disease incidence significantly, and increase effectively the yield and quality of watermelon.

Key words: Soil fumigation; Dazomet; Bio-organic fertilizer; Continuous cropping; Watermelon
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